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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The approach which makes it the approach of cast- wrapping the metal matrix composite which is 
the light metal with which a matrix uses pure aluminum or aluminum as a principal component for a light 
alloy, is made to carry out melting of the matrix of the surface section of said metal matrix composite at 
least, and is characterized by cast-wrapping said metal matrix composite in the molten metal of the light 
alloy containing Mg beyond after an appropriate time 1 wt% by heating said metal matrix composite. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to an approach to cast-wrap metal matrix composite, and 
relates to the approach of cast- wrapping the metal matrix composite which makes a light metal a matrix at a 
detail for a light alloy further. 
[0002] 

[Description of the Prior Art] aluminum radical composite material which it should cast-wrap is covered 
with zinc, composite material is arranged to the position in mold, it cast-wraps in mold, teeming of the 
metaled molten metal is carried out, and the approach of heat-treating the obtained casting is conventionally 
learned as indicated by JP,60-228964,A as one of the approaches of cast-wrapping the metal matrix 
composite which makes a light metal a matrix for a light alloy. 

[0003] According to this approach to cast-wrap, as compared with the case where it cast-wraps without 
covering metal matrix composite with zinc, it can cast-wrap, the bonding strength between metals can be 
raised, and the casting excellent in both integrity for which the composite material which is ******-ed 
material, and this are cast-wrapped can be manufactured. 
[0004] 

[Problem(s) to be Solved by the Invention] however, the casting with which it cast-wrapped metal matrix 
composite in order to precede cast- wrapping in an approach to cast-wrap the conventional metal matrix 
composite like ****, and to have to cover composite material with zinc, and to cast- wrap and to have to 
heat-treat a casting behind — efficiency — good — ** — it is difficult to manufacture cheap. 
[0005] the casting with which it cast-wrapped metal matrix composite good in view of the problem like 
**** in an approach to cast- wrap the above-mentioned conventional metal matrix composite, as for this 
invention — efficiency — good --**-- it aims at offering an approach cast- wrapping the metal matrix 
composite improved so that it can manufacture cheap. 
[0006] 

[Means for Solving the Problem] The purpose like **** is made into the approach of cast- wrapping the 
metal matrix composite which is the light metal with which a matrix uses pure aluminum or aluminum as a 
principal component according to this invention for a light alloy, heats said metal matrix composite, carries 
out melting of said matrix, and is attained by the approach characterized by cast-wrapping said metal matrix 
composite in the molten metal of the light alloy containing Mg beyond after an appropriate time 1 wt%. 
[0007] 

[Function] Since melting of the light metal which is the matrix by heating the metal matrix composite which 
it should cast- wrap is carried out according to the configuration like **** Cast- wrap and cast- wrap with the 
composite material at the time, and the interface with a metaled molten metal is compared when it is the 
conventional approach it is the interface of the liquid phase, therefore this interface is a solid-liquid 
interface. Cast-wrap with the matrix light metal produced in an interface, and counter diffusion of the 
metallic element between light alloys is performed good far. Moreover, since the oxide formation inclination 
of Mg is high as compared with other metallic elements like aluminum, it is cast- wrapped and the light alloy 
contains Mg beyond 1 wt% When heated by high temperature, the oxide film of the front face of the 
composite material with which the matrix light metal is in the melting condition cast-wraps, an oxidation 
reduction reaction with Mg sometimes breaks, this cast-wraps, and the bonding strength of an interface 
improves. 

[0008] In addition, in the approach of this invention, since the light metal of a melting condition remains 
between each reinforcement according to the viscosity and the configuration of composite material is held 
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by reinforcement even if melting of the matrix light metal of the whole composite material is carried out, 
when metal matrix composite is heated by high temperature, problems, such as superfluous deformation of 
******-ed material, do not arise. 
[0009] 

[Example] This invention is explained to a detail about an example, referring to drawing of attachment in 
the following. 

an example 1—3 micrometers of diameters of average fiber by which orientation was carried out first at 
random substantially The composite material which makes reinforcement the alumina-silica staple fiber of 
3mm of mean fiber length, and makes a matrix pure aluminium (99.9% of purity) is manufactured. By 
cutting the composite material, the rectangular parallelepiped-like ******- e d material 14 which consists of 
composite material which makes reinforcement the alumina-silica staple fiber 10 of 30% of rates of the 
volume, and makes pure aluminium 12 a matrix, and has the dimension of 3 8x1 6x1 0mm was formed as 
shown in drawing 1 (a). 

[0010] Subsequently, by putting the ******-ed material 14 on the tray 16 made from an alumina, and 
arranging in an electric furnace 18, the whole ******. e d material was heated at about 700 degrees C, and 
the matrix of the composite material which constitutes ******-ed material by this was fully dissolved as 
shown in drawing 1 (b). 

[001 1] Subsequently, the metal mold 20 made of cast iron by which the preheating was carried out to about 
300 degrees C whose inner measurements are 30x30x1 00mm, and whose thickness is 15mm is prepared as 
shown in drawing 1 (c). The point in contact with ******-ed material arranges it in metal mold 20 on both 
sides of ******-ed material with the clip made from stainless steel heated by about 700 degrees C. the 
inside of metal mold — 750 degrees C — cast-wrapping — the aluminium alloy (aluminum-xwt %Mg — ) as a 
light alloy Teeming of the molten metal 22 of x= 0, 0.5, and 1 .0, 1 .5, 2.0, 3.0, 4.0, 5.0, 6.0, 7.0, 8.0, 9.0 and 
10.0 was carried out, and even the room temperature was made to cool and solidify a molten metal in the 
condition as it is. 

[0012] Subsequently, it cut and ground so that the composite material which it cast- wrapped in each casting 
formed in this way could be observed, and the interface between the part of composite material and the part 
of an aluminium alloy was observed with the optical microscope. The result is shown in the following table 
1. In addition, in Table 1, the poor junction section by mediation of the oxide film of aluminum, gas, etc. 
does not exist in an interface at all, but O shows that good ****** was performed, the poor junction section 
exists and x shows that good ****** was not performed. 
[0013] 
[Table 1] 

sample No.Mg content (wt%) an interface - description - 1 0 x 2 0.5 x 3 1 .0 O 4 1 .5 O 5 2.0 O 6 3.0 O 7 
4.0 O 8 5.00 96.0 O 10 7.00 1 18.0 O 12 9.00 1310.0 Mg of the matrix of the composite material which 
constitutes ******-ed material from an O table 1 in order for the poor junction section to perform good 
****** which does not exist at all A content is understood that it is desirable that it is more than 1 wt%. 
[0014] Moreover, drawing 2 is an optical microscope photograph in which the result of SAIPURU No. 6 of 
Table 1 is shown by 1000 times as an example of an interface to which good ****** was performed, and 
drawing 3 is an optical microscope photograph in which the result of SAIPURU No.l of Table 1 is shown 
by 1000 times as an example of an interface to which good ****** was not performed. In addition, in these 
drawings, a punctate black part is a pent of the alumina-silica staple fiber as reinforcement, the parts of white 
thru/or gray are cast-wrapped, it is the part of a light metal or the aluminium alloy as a matrix, and the black 
line which extends up and down in the center of drawing 3 shows the interface between the part of 
composite material, and the part of only an aluminium alloy. 

[0015] Moreover, when ****** was performed except for the point that the silicon carbide whisker ( the 
Tokai Carbon Co., Ltd. make, 0.3 micrometers of diameters of average fiber, 100 micrometers of mean fiber 
length) of 25% of rates of the volume by which orientation was substantially carried out at random as 
reinforcement was used, on the same point and the same conditions as a case of the above-mentioned 
example 1 , the same result as the case of an example 1 was obtained. 

The alumina particle (the Showa Denko K.K. make and mean particle diameter of 3 micrometers) of 50% of 
two examples moments is made into reinforcement. The composite material which makes an aluminium 
alloy (JIS 2024) a matrix is manufactured. 38x16x20mm ******- e d material is started from the composite 
material. The point which cast-wrapped the molten metal of a 780-degree C aluminium alloy (JIS AC4C) 
and the molten metal of an aluminium alloy (JIS AC4C corrected so that Mg content might become high 
only 1 wt%), and was used as a molten metal of an alloy is removed. ****** was performed on the same 
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point and the same conditions as a case of the above-mentioned example 1 , it cast-wrapped in the same way 
as the case of an example 1 , and the interface was observed with the optical microscope. 
[0016] When the aluminium alloy with which Mg content increased was used to having cast-wrapped and 
the poor junction section having existed in the interface, when the molten metal of the aluminium alloy of 
JIS AC4C was used as it was as a result, it was admitted that it cast- wraps, and the poor junction section by 
mediation of an oxide film, gas, etc. did not exist in an interface at all, but it cast-wrapped composite 
material good in an aluminium alloy. 

[0017] moreover — as the reinforcement of the composite material which it should cast- wrap — the silicon 
carbide particle (the Showa Denko K.K. make — ) of 50% of rates of the volume Mean particle diameter of 
20 micrometers When used, and also when the alumina staple fiber (the product "SAFIRU RF" made from 
British ICI, mean particle diameter of 3 micrometers, and 3mm of mean fiber length) of 25% of rates of the 
volume by which orientation was carried out substantially at random was used, the good result as well as the 
case of the above-mentioned example 2 was obtained. 

[0018] In addition, good ****** wa s able to be carried out for ****** to neither of the cases with **** at 
the time, without heating the composite material which it should cast-wrap in each above-mentioned 
example with an electric furnace for the comparative purpose. 

[0019] Although this invention was explained to the detail about the specific example above, probably this 
invention will not be limited to these examples and it will be clear for this contractor its for other various 
examples to be possible within the limits of this invention. 

[0020] For example, although melting of the matrix of the whole metal matrix composite was completely 
carried out in the above-mentioned example, melting only of the matrix of the surface section of composite 
material may be carried out, and it can cast-wrap composite material good in a light alloy also in such a 
case. 
[0021] 

[Effect of the Invention] According to this invention, cast-wrap and cast-wrap with the composite material at 
the time, and when it is the conventional approach the interface with a metaled molten metal is an interface 
of the liquid phase, therefore this interface is a solid-liquid interface, it compares, so that more clearly than 
the above explanation. It can cast- wrap with the matrix light metal produced in an interface, and the counter 
diffusion of the metallic element between light alloys can be made to perform good far. Moreover, since it 
cast- wraps, and the light alloy contains Mg beyond 1 wt%, the oxide film of the front face of the composite 
material with which the matrix light metal is in the melting condition when heated by high temperature cast- 
wraps and an oxidation reduction reaction with Mg sometimes breaks It cast-wraps, and the bonding 
strength of an interface can be raised and the metal matrix composite which is the light metal with which a 
matrix uses pure aluminum or aluminum as a principal component can be cast-wrapped good. 
[0022] moreover, the casting with which it cast-wrapped metal matrix composite good as compared with the 
case of the above-mentioned conventional approach since according to this invention the metal matrix 
composite which it should cast-wrap did not need to be covered with zinc, or it cast-wrapped and a casting 
did not need to be heat-treated after completion — efficiency - good — ** - it can manufacture cheap. 

[Translation done.] 
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